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A first electric field sensor (12) in a seat bottom (30) identifies whether there is normally 
seated, fon^^ard facing occupant 
(14) on a vehicle seat (16) by 
generating an electric field (40) and 
sensing the effect of proximate 
objects thereupon. A second 
electric field sensor (20) 
determines if an object is within an 
at-risk zone (22) proximate to a 
safety restraint system (26) by 
sensing from a proximate location 
the electric field (40) generated by 
the first electric field sensor (12), 
and is responsive to the degree to which an object detected in the at-risk zone (22) is 
electrostatically coupled to the vehicle seat (16). A range/proximity sensor (70) may be 
provided to measure the proximity of an occupant to the seat back, so as to accommodate 
occupant movement prior to the deployment of the safety restraint system (26), and to 
improve occupant discrimination. 
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(57) [S«I] 

'>-hJ£« (3 0) ft©«I«a-fe>-9- (12) *t. « 

n (4 0) S4i^5u, -enic^j-rsiBttj^ttoaJff* 
RfflfSctfcitjT, *W->-h (16) lriE*«r« 
KU iil*'£l^<*J| (14) *t^¥ftf<&*>S*>SW)t 

S2««-fe>-y- (2 0) tt. mi««-fe>t}- (1 

2) »rJ:D^J«anfcS« (4 0) *iE«ttB*»61ftta 
1-5ZltKJ:D3Sfia^«i/X7^A (2 6) KiSttf«7 

h • (2 2) i^t»a«(*«-r<5*»s 

*>sftsu SfcTy h • u:^i^'/-> (2 2) 
iaan&»*««»**i5/-h (i 6) fc»««Kis^a 
n«fi^ic*6:s-r«. v>v/mt^>-^ (7 o) 

It en, 5Sf^««S/;;^-rA (2 6) ©SSBWfclllSSiR 
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im«-t:>-t*-efeoT, tt-o(o«iaaA<, '>!S<tt— oooaiEn 

ftHi#l=lCi:T:S«$±fiE-r*J:9l=, tt— 3(0!f 1 Wftlfi^lzlif^M 
b S±ft«i/;^xAlci6ft-rs^ft< 4:t-0(D«2aa$«jl6«2a«-l» 

>-y-cfe-3T. '>4-< tt— 3«)»2Sii*<, »2g<i«iiciif^Mi=e^**i, 

K»2SfiaA<'>4:< it— 3(0»2<Dgm«^i&ttl*L, i: t— 3<D» 
2afifi#A<, < it— 3<o»2aa(»'>)Ei:< tt— DlcRfff 4«Jil=iC 
SL. c:*v(cJ:ymaA<SlOS«-b>-9-lc*y±)ie*H. '>4'<«!:t— ^ros 
291g4i#/><, '>i5:<^t%2«aic»-r'&»ft4»0}£8ISlcj£SL, Sic. '> 

SffiUy-zT-flt, SlCjE«09«lS&B&IIBa«ll=«)&:'&iilBI=«ffi-r'&mSQ>>- h 
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oa>/<il.;^(§#^A^€>a«^$tl'^). fll««ii:Rtta>$M4>«>%fl$«^ai-r«i^ 

[SS«J1 1 2] < 4: t-0(D?S 1 a«ffl#6<. 'PU < t =t<fi©»-««l= 
WLTs '>)5:<4:t— 3«)«-««©'>*< tt— ^<0+A^/^>$>XI=l^;S■r 
3] tt-O(0»ia«fi^A<|5iaiSJ6lc«LT'><f<tt 

m^m^ 4] «iam«t/)<si=. 
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b . » 1 a«ttlcllif^«lz«^**tfc'>ife < t t-ofl)* 1 «a<D'»S <tt 

t — 4 '>)S < t 3 S1$l*'>'!f < 1 1 — 0©» 1 

m«t d^'S < t t-o«)»4a«(Diai=iefi$*i, sicj^s < 1 1— pros a s 

[W««1 7] '>4-< tt-oa)IB3SaA<'><i:<tt-o<0»lSai:B(S 

i^cxti-cibi,. M««i 6iciana>«ffl4>(0jiiJi$«tti]ir«i/;^TA. 

ii->-h(n7:j--A^7>:/'>3>(DlHi=Ea*iti*, eiciEKomiSi*© 
[gs*«2 o] tt-ofl5» 4 it— 305»i mat S?H 

ta^Sa 1] '>)5:<i:t— 3(DS4SaA<lHl»ft*l=liftMlc»«i$*t4. 
[li««2 2] '>ni< <!:t-oo>S4maA<m3H]ttHi^|cl!it^fl<j|cSJS$^x 

CIS««2 3] ^1 SJi-fe>-9-<tS2S«-b>-9-l-l!)f^MI-lK^$tifcfti)ffliK 
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Si/ At- A, 

[»*«2 5] *n9SfiA<, ^*Si^^^A<«isgi/-Kl=iIfel*SiSL!{i:l,^sS)!l>^) 
[gs*S2 8] ummm.f>K ^(^^mm■k:^■*f■tmmi^-^•\^mmLtzm^^:^^ 

m $ 3 y gt'^Mlc;h>f: y % 2 SS4i#A<m 2 BIffi J: y 

(HsRas 2] IB-«Ji-b>-y-fcJ:tf«ze«-b>-tH=«iftWlce§$tifcM 
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$«mLfcii^i*, «nisisai*u>i?/>fig-b>i*-ic(6i:-c$±j6)m->XT-A® 

a. »iaii/-l'fl)i'-hJS8BI=>4ft-r4Sa$4lS-r.6¥S: 

b. wBSi/- hrov- nsspfl)«ai4i$B«ic«-r'5*jft!ia(oigs*^t.«ai-r 
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[000 1] 

i:T$±}6i*vATA(Z))iBaic»Bf««fittaivXTAicH-r-6, 

[0002] 

S!5li:*:^B^(?>®«CD::^D'y^0^ntL : 

0 7(^:f;^B^lc<):^^ffi(p]i»$^L : 

081*11 7 (7)«ltlilHlffia)&a^^Oi!if^^rvL : MIC 

[0003] 

01 i^^t^ts ^a«ld3vX7^Ai 01*. mia^i som^v-h 1 eicfr 
**|fi]<^ai 4A<iE«lc«Jl-r'&*^S*^S»»J'r'5«-a)S«-tr>1^-i 2i:. 

*ai 4<D-a*f=i*ffio^fli 4 '3Si<. ffl«^*9±«me/xxA2 6(Di6i« 

7^^:ix— $r 2 4l^i^SL-r 7v h ■ 2 2 <!: LT t ftl b*V 

-6 — fi«2 2rticfc-&3&NSAx$*s-r^»2(;)aia-lr>-9-i-e«fiE**i^o H 
a-r'S*±ft«e/X^A2 6a)7*> h • <JX^!/->rt(D»aid:. Hirc^Lfc 
X7/<>y^<>:7U-^ 2 8$^•^--5*±fi*S/X•TA2 6(7)l^|*r^^ILX- 
^24|Ccfe§BSlcaS■e,j6^o 
[0004] 

Si a)mii-b>-9-1 2(Z)«IJA^ i/- h^/<— 3 2(;>Ta). '7;*--A^*>v3 V3 

4a)]ifipicifi«-r-5)i/-H£ffl3oic0i-c^**i^o »i <DS*-b>-9-i 21* 
. » 1 oEPtofli* 3 8 icit i:r'>«i: < t t-oo» 1 aai 3 6 icais ltsai 4 
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oi±f&t^^o\z(i^t^< tt-oom-i^mm^s 8{zmi¥m\zm^ii^tzti^ 

*tfi*f ^«iSfitt4 2lz«ftM(cte^*ti. zz\zW^^^mm^4 4\t. m 

[0005] 

%is<i«i4 2i^. i^<Dm^m&Qeti\ ^^omif^^Bizmmi^itifzmmoy^ 

[0006] 

t t-O0«1 SffiS 6(Z)J«mtecfci;iBa(*. }6lS7^^iLX-5i 2 4(D 
SgBA^^lMi^J: y t^ai 4(c«LT*<a>fflS^*,/cb-rc<i:*lHlS-r^ck 
j6l^7^^ax-^ 2 4A<®§g$tlS-<t-Ctt<ft\3»ffijfeftANbJ6i^r^ 

[000 7] 

m^\t. »iS«36tt. '>3S:<i:t-O(D«lSa360[5lKJS1648lc« 

f 'S^-V/^^^VT.^^ m^7<;^3.Ji-^ 2 4?!)<MI§^tt^'<^T?&'g)®ffift 

h)S«3 O0EC±a):^g?*»:lc«-r^«ffi*Wc«-r^*3!)<. l^«r^^ax 

mi^Lmtitmumzmt^i^&mz^\i^mm'>-h^ 6±(Dftai 4iz*j-r€>« 

[0008] 
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[0009] 

i6}*-r'6'>4^< i:t-o(r)a2mffi5 0^^-r^o «2SS5 oiis-aig^s 

2f::i!)f^Wlc«S^*ti. ca)«2a««l5 21*. « 1 1 2(zJ: y 

$tl/c. »2mffi5 0IZ^Sf €)m«4 0ICftSL. «2S«5oiz«-r^«a 

< t t-o(om 2 amm^ 5 4 :^-r 
[0010] 

«2g(ia5 2(*«ia«-fe>i^|::.fcy^ia**ifcfi»)^fcli/^;ux<i#$^ 
-5»-r-So ez-hSaJaoajSimiS-b^-y-i 23b^p»/^;u:^*<2&di$ti 

^.t. ^'jllfiTVx:^" (D-ai(c^f^o cttbO/^;u7.(i. ^ 

« 2 s« 5 0 owa)ffi«A<iitoj-r icotir p < y . t ^ coia^i* 

. T':/h- yx^7->2 2lcfclt^<*aJA<, »iaia-b>-9-1 2lzmj!lP**ifc 
S 1 Sl^lPii^ 3 8 IC3I< tl^ cfe 9 iCi/- hUfflJ 3 0 IcfilSifS Lfc*a 1 

4CD-fflr&^A>SA^S*S-r4fci^)lcffiffl-r'6Ci:;b^ffi*'6o 
[00 1 i] 

S2afej:t;2b^#R§-r^t. m2mii•t:>+^2 0li. "^ftiijgicsi" m 
sisa-b^-y-i 2ic+«^ice^**i. z*tizj:y'>-hjsaj3 0(D»-aa-ir 

>1M 2lcWto**ifcSE(7)^^bA<mi^(Dv-h 1 e\zmmLtzm^^ 4$iiL 

. SiSft-trV-tM 2lctelt^SE*ftS. tt»a)A*jHz^Lf=K2aii-bV 
■9- 2 0 2 a^iti 5 2 [::<*: y ttdS-T « z t *<aj«-&o 

[00 121 

ffioT. mzaizmLfz^oiZs «ai 4A<e/-hjs«3oiz»s«ic+»rc 
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&^i*ifzt^. »2afifi^5 43!)<a2sea5 2icckytttts**i-&o si^. 
t^\z\t. ^mm^ 5 4 1*» 2 s«a 5 2 ic j: y ttds * *t« c i: \tui\ 

[00 13] 

T*>h • yx^y->2 2ic»»»*«fc-6«$f*, «2aa-b>-9-2oa)»2 
sfias 21*. V- hjsffls 0 <t!g2aa'tr>'9-2 O0<i^^cc< <t t-o(7)m2« 

«5 0a)niC^l' "^j^liO) (t r a n sm i s 8 i V e) " ^^t^&i>m'^{Z 

. m-aa-br/i^-i 2AN^3iL>«#*tta4-r'&» ccoci:!*. a«tt. 7»vh- 
'J X <7 > 2 2 <7)«:aj^A<Kffim!ii/- h 1 6 izmm^tzm^ 1 4 0-^v& 

^ti\Z±\:, tfc/)<o-CKl^«2afiffl^5 4tt»ilv-h1 6lcE»«ffiU 
f=«fl1 4I^II-r'&T'y h • 'JX^?y->2 2fZfe(t'5{*«P*^v-ro *-5LM*. 

T'v h • ^)?.^V-:y2 2\zt^m^&^t^{ts 3t<(*4H^lg^Smfg#5 4(i 
, ffyittf "^-^^^uK-^v- Skm^i^±C%>^5\z^ mmi/-h^ 6 

lclI^^tt»aL^^:t^«a1 4 'ica-r^T-i/h ■ uxi;i/-:/2 2CDft:ffli&n^L 

[0 0 14] 

C4llC«Lrfi^r^f^J.X— Jr 2 4li. «X(ix7/N*»yy^>^U-^ 2 81* 
. ^m^7y h • »JX^V^->2 2 0xr/<*yy>r>7L/-5' 2 8rt"ettUi**V 

fci:tliSlix-<Xx-:;;ut€)o S2(7)mii-tr>-9-2 01*. Si 

2*^b<Dis^g^i^$(^fflLr. h • u;^^7->2 2icjbMt€) 

Sai 4A<miai>>-hl 6±<D^M-efc'6A^53!i>*»j3iJ-r^o xT/<'vy-f>:? 

2 8 i::ift}tt- 2mffi5oicj:-sm2 ma-tr >-9- 2 0 a)m-(7)afi^i^ 
5 4*<34i<&l^i:#IA. 7»> h • 'J7.^7 7->2 2a)jg2 0S«-t:>i^2 OlcJ: 

LfcA<o-Cxr/<':/^^ U-^ 2 8li7'-<Xx-:^;uS*i*o 
[00 15] 
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fc« 1 ofpmim 3 8 tft ICS* 4 0 amt. < tt-rxDtn i a« 3 e 

Si/^xA2 6(0ftjm7^7f^a.X-$ 2 4lCififfiLfcail-C> '>«f < 1 1— 3© 
» 2 5 0 l=»f^«l=ffi«i* tlfclB 2 91§ffi 5 2 * ^-r 2 <DS»-b 2 
Olc<fciJ«StiJ$*v. C♦ll;J:^i«2l^i■b>•y■2 0A^b©IS2S^t«#5 4l* 
::ih<i=*tr*«ai 4«)i6»fii3«#L, *fclSim«-b>-t»-i 2*^&»2l« 
-b>-9-2 0*T?«)«ll1 4l=J:*e*)tlz«»-f*. 
[0 0 1 6] 

t t-ofl)m«icfcit*te®}s*ics]'6S«s±fi6-r'6. Ri*o«# fc <fci;afifi 
i:«a^y-:iifliftfiia>8«ic, ft«tMiii)&:«flift«i(o«aicM*>i) c ^ 

[0 0 17] 

fl5M»*^6) ai^^tl*. CZ-e?lffllCj:ya!yiit.\ l BM System 

s Journal, Vol. 35. Nos. 364, 1 996. pp. 587 
-eOB-eWtrLfeJ. R. Sm i t hl=.k*ftfR«^ "F i e I d mice 



11 



*-K" , "@»'€-K (shunt mode) " tiJ:lf "ai(l«-K" t««A<«?-5J 
[0 0 18] 

*l-5{*ffll»lCj:y<JiEt'6Ct*<tiJ«S. "^1t*-K (I oad i ng mo 

mmizi&h. 

[0 0 19] 

, *«)t>l*MI--«Wlc±K(0=E- Kfl)l,>-f*iA^-e»f*-r'5««-b>-9-<0l^-f*i 

A^-Cfty. ccl-|gl(7)mJi-b>-9-l 2li'>!5:< tt-ooJlgi mS3 eicHlliD 

s*v^■:«1ep*D^i^3 8A^b«^84o$4fi^L. Hi=»iaeffi#4 4ic«-r«, 

«*4 0®^B•A^?)«!ljll*»S^i/- h 1 6(0i/- HSailcfclt«Mffi-i-«'>)S: < 

tt— B1i3 6lcjSm-ri>J*fi^i&«6liJtS, mim«-b>-9-l 2(^)'> 
tf<i:t-O(0S-Sffi3 6, C(D««lcWJnS*ifc«-EPttHi#3 8. fcj:u: 

»-aea4 2<D!is)Sfl)±Tii, «i«a-b:/tn 2a<. i/-nsw3o©±5 

Ommm±T»i5.*««l!taicJ^U-C(i(Sl6;S-&1*. UA^UaWtt. mW5/-H6 
[0020] 

mi i3J:t;S2m«-t:>-9-1 2, 2 0a)S1ililK(D^,4-e«fiELT<k<, * 
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[00 2 1 ] 

i^- ha)T«3 0 oA<. i/- hisffls ofc.fci;-t*ii3iiRS*ti«>'>?s: < <t t-o 
So Wtli*. a«cDft««®«i!ev-h3 0 2a)^tt$^-rig3$#Rg-r-5)i:. 

*aj>t^®^!Sv- h 3 0 2(;)J^fiil(DgJ^»ilU3 0 4Ii. ^#t3 0 00^ h 

6(Z)v-hi&»3 0lCfitiftft"r«>«*:3[C«tfiK$*t*o ^ 

V»y3^3 0 6A<#«E-rSo 
[0022] 

«W«®«iMv-h3 0 2tt-«ic(i:?7X^*v^-(?f^ja**t'50-e. 

S»:|*S-m*i-tz>-9-1 2lC<*:yiIffif*^Hi*;tlSC<tli4U>o =Fm300tm 

Hv-h 1 6a)v-h]SaJ3 o0ffla):tY»v:^3 0 6A<ifcKW/jx*i^affl«®«i 
JSi/-h3 0 2lz«Lrt*fc. rtfll0«ffi»SfU3O4tt3tefc\ '>/d:<i:t-o 
a)S-Sli3 6 fc<^t;wa5$Kt< ^^3 0 o<D±r(DW^(7)raic:^t^»:*^ 

imm-r^o ^tt3 0 o(7)a®a)/hS4M»a)<i^A<'>?tf < i: t--o<D« i a«3 

[0023] 

4±lCw($ti. ^*il::,^y»itt**vfca(*li(al»6»*4 8ic>tt-«a-tia3 6 



13 



[0024] 

ft < t-^Om 1 S« 3 6 <Z)TT?ffi»li/-;U K 4 O 0 ' t LTtt btt-SS 3 S 

ffi4oo«isiy5i^. te*t;/*fctti**¥®4 0 2 Lrtt^*i^«4mffi 

4 0 2 s y ait; c <!: ic cfc y *v V a > 3 4 (7)?aiSib(D«)m b -r <fc 

CClCfgK S3. i3J:tJ^a4Sa3 6, 4 0 0. 4 

1. S3. *>cfct;s4ma3 6. 4oo, 4021*. m-onm^^m/i^:^ 

04' $J^«1-'6^9lc-tt:1bpIfi6raE»4o ffittv-;UK4 0 0 '\t. tttliSffi 
36' tl^C7Kx>v■V;UCfct^rHi!l*tl. ttdi««36 *tffi»v--;UK4 

0 0' (7)ra-eii80ffiiss#^^«^ai®ffi3 6 •a)35(*(OTa)m2»*r*fc-So 
ffi»v-;uK4 0 0' \ts ca)KKii/-;uK4 0 0 'A<Ea*4i'6tttijaa3 6 
' a){l!l@(c^Mt€)$S1i«ld^/^vK4 0 4 '0«ittj«gA$»f»^^o $fitt«itti 

/^vK404' li. igffi)v-;uK400 •$Elit«)IslKA<mm-1tLfrm?5S 
ig|()-r^J:9i::Kii)v-^uK4 0 0' a>Tt?ffi*¥ffi4 o 2 'il^lcsiceka* 

[0 0 2 5] 

-o0»3fia4 o 0 t<i^u < i: t-o0«4ea4 o 2 ssirffl^.. z ciio 
u < t t-o(7)m 3 ma 4 0 0 ii'>ft < <b t 1 ma 3 e t < <i: t- 
-oom^mm^ 0 zomizw^m^ti. sfc'>&< i: t-o(D»3aa4 0 oi^m 

2Bl*n«#4 0 6lZ|!if*Ml3j|8^S?*l^o W^-tf. '>ft < i: t,-o<7)*3e«4 

0 oii'>ft< <!: t-oa)Si ma3 6 i:(5i^[^i::^^$-e&y : mzowmm^ 
4 0 6 ii» 1 fl] ads# 3 8 i: mm i: -e fc y ; a^u < it t - oa>» 4 aa 4 o 2 

l*{l^ft< tt-OCDSl Sa3 6i:»iaSi/-h 1 6(D:7;J~A^*yi/a>3 4<D 
WI::iBS$ti ; {I^ft< i: t-o<Dm4aa4 0 2 fi'>ft < it t-oOJlB 1 ^83 
6 i: fifS 1^1 C:^ ^ * -C fc y , SlOft <i:t-O(D«4Sa402 ttEKffilfi 4 
8 fc S l^ltm 3 EPAPe^ 4 0 8 iCMf^nica^SII $ tl. C ^ -CS 3 9^11^ 4 0 8 



14 



[00 2 6] 

ffilii/-;uK4 0 0 '*J<*:t;/ttcliS*fi¥®4 0 2* li«q^l^e^ttJS*i3 6 
c<b<*:yt?L?>. ftttisase' a)*-V'/<i/^>x[c«LT«gi!)i/-;i/K4oo 

*fcc*:t;/tfcliSi6¥®4 0 2' <DTy5V:? t-^^ -ji^B>3 ^^O^ii^O) 

asss'Mc-rscfc^icaitbn^o tt«ii/-;uK4oo *fcj:i;8ia«ffi36 

Co 0 2 7] 

aa<ia)»isffi3 6ii»iisi/-hi 6$st«oTgif bic^ftsn. c 

[0 0 2 8] 

-s?^fi«lctet^r 1*. < t t-oa)» i aais 6 tts-e««i4 2 izma^ 
d<i(z4$$$tifc«ftea>m 1 ««3 6 ^fltii. ctiic J: ^)^tji^m ^mm3 6^)^ 

mai 40§M{4S^fctt*ai 4a):^$**47l^o 

[0029] 

«-fccfct;m2<7)Sig-tr>-9-1 2. 2 0lifiJt5|)gS5 6lCil)f^6^lC}i«$*V. 
C<D*J(8SKttS±«)mvXxA2 6(Dttl«r^^iX-5r 2 4(ciliftMlca* 

-hi 6<tS^}6)mvXxA2 60raiCiBS*tl/i:*tftlS)&^l>l*^ai 40m 

s^iia*#syL. flBSA<^i:fc«^ics±j6i*e/xxA2 6<Dft«s-t*iicjt 

[0 0 3 0] 

«1J«ISS 5 61*. » 2 (Damfi^ 5 4 A^ b M^l* -^-O** * A> b 

1 8icii[»ii3iffiLT3SL^«ai 4(0ft«»A^ba>Si5^-n ei^affiufc* 
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-:::^;u$n*o S-a)BBffli*. S»0«^a) "^-v-<;uK •:<■>• 7 -v:^" *ft 

a)a«-tr>-9-1 2*<«SSv-h1 6lz«ffiLf=«tl 4*ttffiL. ^fc«2ati 
«^54A^«2BBfflcky:^#<. h • U;^^y->2 2l>9(7)<*aJ^A<*fagv 

-hi 6lzmmLfzm^^ 4icii-r§c<t^^ti:^(*s±ttimvX7^A2 6* 

fil 4A«^±4«)mvXxA2 6lzifi}«Lr»lfa>J£^fcliK]A<iBS*tvfca«i 
[003 1 ] 

l)ftizfSLr(i> mia^v-hi 6a)i/-hiSSiS3oicgjlLf=^ai 4i±. m 
-a>SSa4 2A^b*^WSS5 6lc, %H 1 4A<»Ki/-H eicWLrSffi-T 
^ d (k J: 5 izm 1 1 2 0:^-\'/<'>i» +»lwii*Q*"fr-So 

«2(7)mii-b>-9'2 Oli. 1 ^(D-m^^^r/^y^f^^yiy-^ ZBOT-j 

h- •jx>7y->2 2rtiziEa**if=;!i^S3!)^*as-r«o sifcj:i;»2<7)m« 

[0032] 

U-5» 2 SOT-:/ h • UX^7y->2 2rtlzl*iBa$tt?i:L>ttl*. t4(9SB5 
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6(i. x7/\*':/yo:7L/-* 2 8lza»g?*i/i-o&-&i\id:^tviU±<7)^x« 
Sa)lCf65^5?&:t(D<!: LrxT/^'V^ 6 6 Sj|S5fi*1J•5<i:9lzxr/^v^'<>:7 u 
[003 3] 

7 0 ttsfl 1 4 (Di/- h wffl 7 2 \znt^is.m&i^tz\tmm(om&i^K^z t 

i^-bv-y-. teft*ntl-lr>if. aii^^tt-tr^lf. es^a>-t:>-9-. 

[00 3 4] 

U/>v/)£}*-tr>-9-7 Oli, d^^j:< i:t-o(D»1afi^i#4 4*^bmffii/- 
^1 6<D«ft«!ia)as$#»j-r-5ftii»sa5 6ic. «a-cfc$t^^**^^:< tt- 
r$±l^lSi/XxA2 6<7)SttlbSW)!aiL. ctilcj: y»2<Daii-tr>l^2 0A< 

s±ft*S/xxA2 6i::5fi«-r'&r*:/ h • g;^^y->i^9-e«ft«3$ttdi-r§<t 

$JJPg®5 6l$U>i;/'ifiS-fe>'9-7 0lCl^^^LrS^«jmi/;^xA2 6 

cDS14^bS»JWt«>o u>v/i6ffi-fe>-9-7 0. ffil^tf'>/cf< tt-oa)!S£S 

«7 6^^fr^«3<DS«-b>-9'7 4l*, mSS/^H 6(0i/- hJSSPS 0*^P) 
$^}2 5 0mmA>f>5 0 0mm*-ea)«|J*rt'>-HIW7 2 <D« 5 0 mmrtO[)«ft 

[00 3 5] 
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i/- hsr» 7 2 CD u>i;/a»-b >if 7 0 (k Lxm 3 sa-tr >i^- 7 4 ^ w-r -5 
sattaivXT-ixi oizwur. »i fc<*:t;«3aia-t>-9-i 2. 7 commit 

ho--i7X^v3.-;u7 8^^:t-r^c<!:6<m*. C0^s;iL-;Hi^;ti 
^*ia){i^ja< t^,-o<D»-ma3 6 <k(l^/c? < t t-o(Z)»5Sa7 6l::l!li*M 

ics«**i/='e*t-eti(D«ifc«fci;«3afia4 2. 8o$:&-rso »i 

^^J:t;m3S««4 2. 8 Old:B9«|-r^%1 fe<^r;%5««7 6lc£{SLTiBB 
[0036] 

b(7>m2mAa^i^4 0 6lim3m«-tr>-9-7 4(;)'>4X <!:=t,-0(7)m5®ffi7 6 

icKif^wic}s«iis*^o tea)ffyiztet^-ctt. m3e*42>it'7 4(i. »2S*-b 

(Z)miSii-tr>-9-l 2[i«3aJS-b>-9-7 4(D'>^i:<<i:4i-ocD!S5afll7 6;b^ 
e«39««l=,^U^tiS$tt'&o %1fe^<^t;iR3S««4 2. 8 OlCc): 
I^^IC. ^m-t^^SS 2tfrlimi fcJ:r;S2fi^^±S8 2. 8 4t^fc 

as 6. 7 6lc5S»LTiBS**i^Ci:*<tti**o 
[0 0 3 7] 

miiSS/-h 1 6a)v-htfaJ7 2a)U>i?/iSffi-lr>1^7 0(4. a36A<±i:f= 

ft. tiiii9%B5 6/)^«ai Aommzmc^zti-sjmzr^o ^imomv^o^ 
ici/-hsffl7 2 0u>i;/issi-fe>i^7oii. tL«fta)*mffl^^A<r*> h • 

u 2 2 ICft«> i #l*xr/N'*V >7 2 8 SffiS^lfiy x-f X 

[0 0 3 8] 
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-h«fflJ7 2 05fi<-e«a3**t*i:*l*«lC. ^0)§(kRO^mtz\tmmfi^'P 
U<tt5 0^ 'J«?<Drar'> h • UX^y->2 2l*ilC&^nIi|ttliitKft^/>tC 
<. fi£orx7/<*y^^>7U-^ 2 8li. 4A<>-hS«7 2<z)m:*ic 

[0 0 3 9] 

CCr-mimii-tr^i^-l 2i5)^l^li^jffilgS5 6<7)l^-ftlA^ICc^:y|§a■r-5 
e/;^xA2 6(0T'y h • 'JX^y->2 2Wlrl^^A^5A^$tta3L. W^tf 

S a*?-r« 2«# 5 0 2 ^HffiiSB 5 6 icili^ L. c ^lcB8R-r'&I^S:^a-bx 
(*« 2 m«-b 2 0 AnMWSS 5 6 Ol^-rtiAMc J: y fro C i: A<ttl*-5o 
[004 0] 

'>-h«f»7 2a)uv^;/ifiS-tr>-9-7 oi*i/-h»ffl7 2*>p>a)ftai 4a>ffi 

Sl^^tfiL. ^tt$Sjb'rm3^i#5 0 4^${Jtsig®5 6iciU:tiL. c;i-eil^ 
■r6iRis:^p-fe;^i*u>i;/ia»-tr>-9-7 osfcttftywsas 6 0l^•r^^A^(^ci: 

yfir5cii:/)<liJ*-6o «»Sfi5 6r*. ^i^x^*lOm^s »2. fccfet;»3«# 

5 00. 50 2. 5 04A^f>. A 2 6 ^ XX- Z/^U-f 

A^*. fc§tMiffi3lt>-^5 8(Ccfcytta3*n^ffi3^lCf&i:TS±16)*i/XxA 
2 6$Sttib1-^A^SA^SaSL. c^-e«Sg-lr>-9"5 8l*»Jffllga5 6i:lil| 
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[004 1] 

06lCn^Lfcr;U=rUXA(D35tl0lCj:y|glffiW(7>ij)f^^MlcRB^1-'6o ft-f 

. x-f'^::^ (6 0 2) izfct^r, Sfi^^^jb^'J-fe^v hsti. ^zvw&yv<f 

*lio ^T-^y (6 0 6) (CfcU-C. 4A<. «^«iE«lC«ffiLfc«ai 

:^ (6 0 8) VtL^iEy^^t^-t^y h^ti^tt^i: tli. Xx-:/:^ (6 1 0) ic 

tet^r#^E7 7y/)^-b'y hsn. itz?.7-vy (6 1 2) -csftcoaa-r-sKra 
om-mmuo tLx-t-yuM, *t<tit*i«. xt^v:^ (61 4) icfc 

l^r#S^7^/)<U-tr'> h^ti> 4A<v-hlciN/d:t>c<l:$^L. Mict 

Lx^y:f (6 1 6) ic*>a>T^g»ffflKraflDra. f^»:t?*)«iaffl mKlts 
m (ONis e/-Hcii»^fli 4A<i><i:i^ttl*. J6l«7^?^iLX-5i2 4(d:x 
x^y:^ (6 1 8) -ex-rxx--^;u$ti. ^tJ'cfittiii^p-bxijiXT^^v^ (6 

0 4) icpy, Stl^n^o t»L. Xx*:/>^ (6 2 0) -e^SfirKOra. ttj:*^ 
^>»2HH1 («!I;^«3») (Dfyimai 4;!)<Bft«JSLTt^*t#(*. Xx-v::^ ( 
6 2 2) ICfca^•C^a 1 4Omm0s it) s eq^f^i/- h^gP? 23!»^f)(Dlifl 

1 4(Z)flH«»(Z)SgS)b<u>i;/ifift-b>-y-7oic«*:ya!iffi$*t. sicxx^v:^ ( 

6 2 4) lCfcaxT»-S»-b>-9-2 0<DiflSA<4*S*ir. *«T^^iX-^2 

4a)r^v h • ux^y->2 2Wic{*»»A<Ea**iSA>5A^$Stts-r*o 

[0042] 

tUX-r*:/:^ (6 2 6) ictel^r. »:9»A<j6imT^^iX-ii 2 4a)T'y h 
• UX^ V^->2 2I^IZ^Hg^n^ci:t^(t^(^. ^aX-^ 2 4 liX^^ 

:^ (6 2 8) v^^^-yji^^ti^o *t<i:(t*ili. tLXf-*^:^ (6 3 0) t?. 
mK\iXXOy-jZf±{zmmt^t\ ftSr^^aX-^ 2 4lCi6»L-C3tO*N 

4 (M2) A^BBfil. ■r4^t)*)m3^faj:y/J^*l>i:t(*. «S7^^iX-4i2 
4ttXT--:;:^ (6 i a) -t?7^^xx-^;u^tt$o 
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[004 3] 

Stfelttlli. Xt^-V^ (6 3 0) tLT.T'V'f (6 3 2) lCfcl>TT 

lcS/-h««7 2l::iaffiLr»ft1 4A<SaLfc(!:#. ft-SlMiltlz. tLflO) 
^jS-C. U>5^/5fift-b>-9-7OA^60ffiltDB A<ffi«Hfil. "r&^D^^SSHfli 
J:tJ/Jv$l>^^li, tLXx^y:^ (6 3 4) (6 3 6) (Ciol>r«-S^i 

fi#5 4 (M2) «l^tf»ai 4A<}6)ST^^aX-^2 4|C«LTa5»-6L^ 
l«*tlCifi«^LT-t*t&a)S*fcl*MI* rest titXl^t^l^ZLt^Tr^t^fSi^ 

»6HfflJ;yX$l^<ttli. 16l*7^^iX— 5«2 4li7.x*y^ (6 2 8) icte 

[0 0 4 4] 

*t«:(t*tii, 7.T*:/:^ (6 18) (6 3 4) (6 

3 6) tf^^Ts^^y-^ (6 1 8) (Cfcl^T^6I*T^7^iI-$ 2 4ld:7^-r;^X-:^ 

^u^nSo Hd. -^tU\-fMt7.^-j:^ (6 3 2) A^b. ^^1^. r-y h • 
^y->2 2(::SKK|-r^^ft(^5lffl/fl8W«^CD«fiBit-a-r*B*raiEMrt (W^ 
tflf!i5 0 5'J»rt) lci/-h»«7 2lcfi»L'C^ft1 4*<lx3a:L>i:*, 
L^li^^l::, fIIs](7>^Si]. •r3tft>*)Sg4@fi||cfcltSU>v/i&S-tr>"t*'7 o*>b 

1 8) izfcorjfiimr^^ix— >2 4i*-r-fxx-::f;ustt^o W^tf. xr 
. ji^;uh<z)*Aa)«lii 4i*5 0 5y8?"Ctt2 0-fe>^>-h;u»«i-r-5« ^ 

n-V^ (6 2 8) A> (6 1 8) <30t^-f ♦vA>rct* oT ^P-bXI*. T^^v'^ (6 0 

4) A^bsasti-So 

[004 5] 

(6 5 0) lcfc(t^ffi?^-lr>-9-5 8ttffi?^(;)^±^«^ttiL> Ml^tL 
7.T'y::f (6 5 2) lCfct^rtLS±16l«vXT-A2 6a)?gtt<b$aetb<ll*"r 

*<0«3iA<«ai$*ifci:#tt. :^T*:/:^ (6 5 4) icjsi^rS^T 
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^f^j-x-^i 2 4 3Si<Xx*:;::^ (6 2 8) ^--y)Ui^*lXi^^Uh>\t. «1*7 
^^aX-$liXT*v:/ (6 5 6) t?Sttib**l. C:CT?ft*r^f^aX-^r 2 
4(D.1&1i^bl^X^^v:^ (6 0 4) . (6 2 2) . tfzlt (6 2 4) CDStSlCfBi: 

[0046] 

uxfc^ — ^ S±}6jmv7.xA2 6/»^^wgS5 6lCcfcy^or^:^-:;;^$ 
•J :? hoasi*. l^*<7)gStt?:iIS$ff 9¥aSSlt'5«fcl::«ailHlK7 o 0(Dft 

[00471 

0!l^tLr(D«ltitSil^7OOS^'rSl7^#^-r€>it. ^mS702li. 

7 0 6 S^ja-r -6 ck 5 ic«-(z>»«:7 -f 7 0 4 ic J; y «a **i^S 

[0 0 4 8] 

»-fi»fi^7O6IAgStt»E«7O8lcHl3[)0**i. CCD^i'ESStt. 

/^>^CR2^^1--5§fitt«llii/^y K4 0 4;!)N^?Ji:^y;u-3^A^ba«^**ifc 

ftttSS^^L. ^::iC«»SSatt5«tt. ^4l-e*l<7)FETX-<»y^Q 1 a 
.Q1b.Q2a.Q2b, Q3a. fc^J:t/Q3 b (Dt^SII^PC l^T ^*tt. fc§ 
L^(iafl»**l«»o u^f'V-y-CI. »SiSR1fcJ:i;R2, fcJ:t;FETX-<-:/ 
f^Qla. Q2a. t$^lfQ3 a C*lP)l45Stt«S8a>i: #I«*1-Ptl0ttii| 

S^SIi^^^x-f ^yf^-r^t-'S) — mE:7:i-P9u i(DA*7 i 21c 
sastL^s w-h:7 1 oictetxTsiM^sissti^o 

[0049] 
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ME.ytO'^U 1 CDtb*7 1 4ttFETX-<*:/^Q 1 b. Q2 b. tS^lSQ3 

SS^T.^^v^T't? h-r€>o F ETX^»:;^«Q 1 afc<:fcu:Q 1 b. Q2 afcci; 
1;Q2 b. fcJ:T/Q3 a*>J:i;Q3 bOfETX^v'f'SmOfSmtlt^tl^tl 

I^^Cbtl-Sir^li. FETX^^v^QI b/)<I^J5ttlC*tl. 

e 

[0050] 

1 /-K*^f)BTSS*tt. Ml^-e(7)^tl^tl(7)m2 FET7.^*y^^miC^ymE 
:7:fP'7U 1 (Dlhtil 1 4(Zffi«**l, C C |ZSE7 ;f □ 9 U 1 0mmt^m» 

0mR\^mmmuzK^^ y-^^ommytu-L. ^{zmE.yto'y\J^ \tm 

2(D^tv^tl(7)FETX^'V^S«SiiLXl8^-r'&Sai4S«*35*t^SaE* 
4^^o MIC. •^;K^tt(;)m2 FETX^^v^S*3!)<5Stt^b**i^i:. 
(Dm F E T 7. ^^^0) V-;^ <b K Vli^iJ ^ 

[005 1] 

aE7;t-P'7U 1 (Dd5*7 1 4 tt« 1 SigJ:? -f 7 0 4 tf^ Ciiifl* 
R3fcJ:i;3>T>-9-C2Sffl^«)«ttSS7 1 8 IC,*: y «ttS**l. SicS 1 <7)ffi 

«:7-f;u^i7 2oicc*:ya»aF*i^o comnsa^-r ;p*7 2 0(DtnA7 2 2 

i^mi /-K7 1 oIcfclt'&^v/^>^>xlc«fc■r^DCfig^^^-r^o cct) 
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[00 5 2] 

fitoTF ET7.-f '>^Q 1 a.QIb. Q2a.Q2b. Q3a. ^5^:1/0 3 b 
■t^U2lrcfcyx-r ^V^^V^tl-Sir. •rJ^d:t>*>Q2 a*<55tt<b$tt. Q2bA<^ 

^^^^^i^9CR2t^'i<?Q'fO'\l-J'^U2\z^^)7.^ -j^^iyiiiit. um 
fiiy^yT^ommizn^t^mzm^im^t^o wz. um^m5 6\t. =i> 

x>1^CR 1 te<fci;CR2(D+-V/^i/^»>xa)^»CDffl;f)<47ti^)tl'i>i:?H;Uh ( 
vol t s) /ea^r^ K (p i.c o f a r a d) (^^SH^^ttS-T 
[0053] 

^i^L/c^Ml 4/)«#S1-§i:^ld:. tfrt Lm2mii-tr>-9-2 0 
[0 0 5 4] 

1171*. l:l^lca#SL. ffea)iB5iJ/)<pJfi6&ffl»]cD£Si!:LrT'f ^7D:^p-b*v 
1tU2fccfci;M«lSa5 6*jitLf:0T?fc-6o Wxtf. iaS«l*-0<Dftllffll8a5 

. §fi1t«tb/<*y K4 0 4c;)+-v/^>^>x*n-»L. ^3?IcccD^A'/^>^I>x 

ffla)<i^ $«l WSa 5 6 IC ffi * r -5 cJ: 9 LT t J: L^o 
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«4 9 



[0055] 

S2fcJ:i;RSlc«*:yiBSSti'&ci:3l::^j:'&o =J>x>-9-CK CRI. iS^U 
[0056] 

§fitt^d3/^y K4 0 4(7)^v/^>^>xt^yi^fe(r)^-^'/^>:^-^>xa^s^ 

Iftlcjiy, «ll^liZC-e^l^5l«lw^y«iyjit;the standard handbook for el 
ectrical engineers 12^ edition. D.G.FinIt ^H.W.Beaty McGraw Hil 

I. 1987, pp. 3-57 ~3-65 Reference Data for Engineers: Radio, E 

lectronics. Computer, and Conmuni cat ions 7^^ edition. E.C.Jordon editor 
in chief. Howard W. Sams. 1985, pp. 12-3 -12-12. izJ;:^)mmir^Ztfi^lh 

[0057] 

•bv-y-i 2l*j*j«r^^ii-^2 4$T-f:^x-':f;U'r'6zi:lc«f$o JEWfc 

@9hl::tetx-C. ft*r^^a.x-^2 4li. »-««-ti>1^-i 2A<i/-hJSW 
3 0|C«ffiLfc«ai 4$ttttL. K:i<D«iHl>-9- 2 01*7--/ h • *J7.^V- 

[0058] 
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4tt. «ia)S«iz>-9-1 2A<v-Hg»3 0lC«JlLt=»Ml 4$ttdSL. * 

y x -f ;^ X - * *i * ^ t ic 3fe -6 o 

[00 5 9] 

r. «*r^7^3.x-4i2 4id:, tL«2«it-ir>'9-2 0A^ Aa)*(Z):*:S* "C 

tel^r. ft«7^^ax-^2 4l*. ffi0i/-hStttii-r'&»lS«'tr>-9-1 2 

tecfct/T^vh • 'jx^y->2 2rt0«ftia$tttti-r«)»2a«-b>if-2O(Z)ii 

€>^tt*^n'r®9 g. fcJ:i;m:^|C*>A<.^, SffiL^=:/cA*^-r@9 j lCfct^-C 
. ftlST^^aX^^ 2 4l*»2<Z)«*-tr>1^-2 0lC*y7:-<xx-3f;UStt-6 

[0060] 

«tr*lC3b>A<^»ffiLfc:*:A*5^^09 i icfci^r. tt«T^^iX- 

$2 4(imi<;)mii-t>-tM 2ICj:y-r:^-:^;U$tl'&A<> tLS2a)®li-lr> 
-9-2 0A<r^:/ h • •JX^y->2 2<DM-«ll'CffittS£S^b-r^«*:aic«rt**it 

[006 1] 

h • ux^v^-xDttttitt. xT/<»vyt*Aco«ai 4a)MT?ttaA^5)n*ifc 
;^3!)^^)«*LrSlffiLrl^*lt$x7/^yy^sBB•r-5ct36<E«)^#'5t#l*. i/ 



26 



[0 0 6 2] 

[01] *^IB09l«S^-ro 

[02 a] :$in^M\z^^m-n^xfm:z<Dm^-ty^omi^i7ikto 

[0 2 b] *^^«lcJ:^m-fc^c*:0:S-(7)m«-tr>'9-C01fif^^^v-ro 

[0 3 ] «»aii-fe ^ y i^/utzmmiy- hilcES Lfcii«(D 

[0 4] *^B^lc<i;-Sa«-b>-9-co-fi8«a)Hfffi*^-ro 

[051 *nBmm»(oyuvi;mimto 
[06] **wa)jB»a)7D— ^^v-hS^-To 

[07] :$i%m\z^^i^mm^^7r^to 

[0 8] 07a)^ui[Biisa>&a£%0Hif^$^-r. 

[09 a] *«COv-hi5^«;:5E(D«*^fo 

[0 9 b] ^m<Di^-h&^m5i(Dm^7iito 

[09 c] *fi<7>v-hi5*tt;«a)»!I$^vf o 

[09 d] ^mo^^-h^^^RomifFto 

[09 e] &a(Dv-hfiW^^;5E(D<5JI$jfv^o 

[09 f] #a<;)v-hd5^&ttj£<7)«!i*^-ro 
[09 g] ^mo'y-h&mmsKDm^^to 

[09 h] S-SiT^v-hfi^^iiilO^^TF-ro 

[09 i] ^mo)iy-h^^^u<Dmimto 

[09 j ] «.a(7)v- hiS*«;«<©«$^.-ro 
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mz b] 




29 



[04] 



38^ 



•42 



44^ 



[05] 



406 
408 




48 



70 




t2 



'J6,J6' 



400, 
"400' 



> 404' 



7 



f2 

I 



402.402' J 



20 

L 



(T iy h ' 



504^ 



'502 



■56 



*60 



'24 
.26 



30 




I 



628 



-624 




31 




32 



me: 
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[S19 b] 



[@9 c] 



[09d] 




34 



[@9 e] 



[09 f] 



[139 g] 




[09 h] 



[09 i ] 



[09 j ] 




IPfTERNATIONAL SEARCH REPORT 



latenoaiiontJ «pplic«tioa No. 
?CT/US0(V12879 



A. CLASSIFICATIOn OF SUBJECT MATTER 
|P0(7) • B60& 21/32 
USCL :2aO/T35 

Acooiding to totetaiiiaml ftteat aBaiific«tigi (IPC) or to bofli natjonaJ olMpBoatiQo IPC 



a nSLDS SBARCHVO 



Muxiniua da^iacstalion Koanhed (clu3iGc«tioQ syitBoi folbwed by «)Msifioation •yrobols) 

U.S. : 280m5; 701/45; 18am 27J 



Oocnnentatioo wuvbod otber tb«o niaiaum doeuoiMtfttion to tlie extest (hat such <tocuiiies{i are uiclndod in the fields seuctied 



EfeetiDsic diti hwsm conniltod dorwg tfio inlomstmiMl seaieb (nuna of data bate and. whoiB |»i«otic8ble. searoh tefini nsed) 



DOCUMENTS CONSIDERED TO BE RBLEVAOT 
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